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Appendix

T0 Technical tables

Safe use of our products

The resistance of the product materials in the application environment, 

correct product assembly and subjected load in the context of 

permitted limit values (technical data) have a significant impact on the 

safety and durability of our products. Notes on product usage and 

technical data can primarily be found on the catalogue product pages, 

both in the text sections and the tables provided.

This and the following information on special product groups/topics 

represent guidelines on the use and application of our products, but 

do not cover the competent project planning of electrical equipment 

in all its aspects.

The applications of cables and wires are extremely diverse and thus 

governed by a whole range of application standards in the various 

standard groups (IEC, EN, NEC…).

One example is the international standard IEC 60204-1:2009,  

Electrical equipment of machines – Part 1: General requirements with 

reference to the requirements of cables and wires as well as their 

application conditions.

In all cases, meeting these general specifications requires the user  

to perform a professional examination as to the existence of specific 

product standards with other/extended requirements that may take 

precedence.

In this case, support is provided by the catalogue product pages in 

form of product and application standards – e.g. “Oil resistance 

according to VDE 0473-811” or “Railway applications: EN 50306-2”.

In addition, the application information provided in IEC publication 

62440:2008-02 Ed. 1.0 must be observed for electrical cables with 

nominal voltages up to 450/750 V.

A summary of the most important information on cable and wire 

applications contained in the aforementioned documents is provided  

below.

General

Conductors, cables and wires must be selected so that they are 

suitable for the relevant operating conditions (e.g. voltage, current, 

protection against electric shock, bundling of cables and wires) and 

external influences (e.g. ambient temperature, presence of water or 

corrosive materials, mechanical stress, incl. stress experienced during 

installation, fire risk).

Electrical voltage

The control and connecting cables listed in the catalogue are  

subject to the "low voltage directive” 2014/35/EU for electri-

cal equipment with a nominal voltage between  

50 and 1000 V (alternating current) and between 75 and  

1500 V (direct current).

  

The nominal voltage is the reference voltage for which cables and 

wires are constructed and tested. The nominal voltage of cables and 

wires used with AC supplies must be greater than or equal to the 

nominal supply voltage. In the case of a DC supply, the nominal supply 

voltage must not exceed the nominal voltage of the cable by a factor 

greater than 1.5. The continuous operating voltage of AC and DC 

supplies must not exceed the nominal supply voltage by more 

than 10 %.

The nominal voltage of cables and wires is expressed by the ratio  

U/U
0
 in volts, whereby:

•   U0 is the effective voltage between a phase conductor and the 

earth (metal sheath/screening of the cable or surrounding 

medium)

•    U is the effective voltage between two phase conductors of  

a multi-core cable or a system of single core cables

The dielectric strength of the insulation of cables, conductors and  

wires must be sufficient for the required test voltage.

For cables and wires subjected to voltages over 50 V AC or 120 V DC, 

the test voltage is a minimum of 2000 V AC for a duration of 

5 minutes. 

For alternating currents with a maximum of 50 V and direct currents 

with a maximum of 120 V (typical values for SELV or PELV systems), 

the test voltage must be a minimum of 500 V AC for  

a duration of 5 minutes. 

The AC test voltages are detailed on the individual product pages in 

the catalogue under “technical data” and can also be used to make 

selections in cases where no meaningful  

U/U
0
 ratio can be provided. 

Conductor cross-sections with different measurement systems

IEC 60228 is an important international standard that describes 

cables with metric cross-sections. North America and other regions 

currently employ conductor cross-sections according to the AWG 

(American Wire Gauge) system with kcmil” used for larger cross-

sections. A table is provided under T16 to support safe, alternative 

usage of cables from both these measurement systems. 

Tensile strain

The following applies to all conductors up to maximum tensile strain 

of 1000 N: Max. 15 N per mm2 conductor cross-section (excl. 

screening, concentric conductors and divided protective conductors) 

for static tensile strain when using moving/flexible cables and 

cables for/in fixed installation. 

Transport and storage

Cables and wires that are not designated for outdoor use must be 

stored indoors, in dry conditions and protected from direct sunlight. 

If stored outside, all cable and wire ends must be sealed to prevent  

the ingress of water. The ambient temperature for transport and 

storage must be between -25 °C and +55 °C (max. +70 °C for no longer 

than 24 hours). Particularly in the lower temperature ranges, 

mechanical stress through vibration, shock, bending and twisting 

must be avoided. This is especially important for PVC-insulated 

cables and wires. The following guidelines apply for the maximum 

storage of cables and wires before use and without prior testing: 

•   One year if stored outdoors

•   Two years if stored indoors

General

Cables and wires
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The quality of an electrical connection greatly depends on the choice 

of suitable components in the relevant nominal cross-sections and 

the use of recommended tools for processing.

Size differences between the cable and the tubular cable lug/

conductor end sleeve are attributable to the fact that class 5 and 6 

conductors can be pressed with just one crimp contact – even if the 

conductors have different structures (bunched, stranded or 

compressed conductors). Despite the sleeves appearing to be too 

large for the relevant cross-sections, the correct combination of 

conductor, contact and tool will ensure gas-tight crimping. The 

dimensional accuracy at the aforementioned connection points 

is  governed by standards, incl.:

•   DIN EN 60228 (VDE 0295), September 2005 – “Conductors for  

cables and insulated leads”

•   DIN 46228 – 4, September 1990 – “Tubular end-sleeves with  

plastic sleeve”

•   Crimping quality according to DIN 46228-1 and DIN EN 50027

Connection technology

The operator must ensure that the correct functioning and condition  

of electrical systems and equipment is checked by or under the 

supervision of a certified electrician. This must occur prior to initial 

commissioning and before reactivation following any modifications or 

maintenance work.

Inspection intervals must be set such that any problems that can 

reasonably be expected are identified in good time. In many cases, 

the service life can only be established empirically in the relevant 

applications. Indicators for inspection intervals can be based, for 

example, on the temperature load (see “Service life”) or the number of 

permitted alternating bending cycles for drag chains  

(see information on relevant product pages in the catalogue). As a 

rule, cables and wires in fixed installations will have a longer service 

life and will thus also be suitable for longer inspection intervals.

Shorter intervals are recommended for cables and wires used at the 

limit of their permitted parameters. This applies to the following in 

particular (see also “Technical data” and “Application” on the relevant 

product pages in the catalogue):

• Minimum bending radius

• Temperature range

• Presence of radiation (e.g.  sunlight)

• Existence of tensile strain

•  Influence of surrounding chemical substances and  

unverified resistance

•  In the case of water accumulation or condensation in the area of 

the connection points. Cables and wires should be subjected to  

a visual inspection to identify any changes to their appearance. 

This should be done no later than when the cables or wires are 

likely to have been exposed to excessive loads (be they electrical, 

thermal, mechanical or chemical).

Testing and inspection

The average service life of cables is dictated not just by the mech anical and chemical 

stress, but also by the operating or ambient temperature. As is customary in mechani-

cal engineering, the continuous temperature range of a cable, as specified in our 

technical data, refers almost exclusively to a period of at least 20,000 h. The adjacent 

example of an ageing curve according to Arrhenius illustrates the behaviour of an 

insulating material on the basis of time and temperature. The material tested here has a 

temperature index of approx. +110 °C at 20,000 h. The material can also be specified 

with an index of +135 °C, but in this case only for a duration of approx. 3000 h.

Service life
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